ABSTRACT
INTRODUCTION
Sheep and goat parasitism in the past has been a continuous problem experienced by the small livestock producers. Parasitic gastro-enteritis is a clinical and sub-clinical condition resulting from one or in combinations of two or more parasitic infections of the gastrointestinal (GI) tracts.
This poses a serious health challenge to the ruminant animals by limiting their productivity due to morbidity and mortality of the animals [16, 24] . Diseases due to gastro-intestinal nematodes are major economic constraints to grazing sheep production globally [19] . Haemonchus contortus is one of the GI parasites that causes an alarming threat to the development and production of ruminant livestock.
They limit the production by causing high mortality rates in herds during the rainy season [26] . Among helminths types that infect livestock, H. contortus ranks highest in importance globally. They are considered to be the most prevalent and devastating species, thriving mostly in warm and humid areas. The death rate due to haemonchosis is very high and may be up to 50 % in some small ruminant communities [10] .
The continuous and indiscriminate use of the synthetic anthelmintics has increased the resistance of parasitic helminths to anthelmintics [15] . Anthelmintic resistance is considered a major challenge in most sheep-rearing countries [17] . The current alternative and approach to reduce anthelmintic resistance is: phototherapy, use of medicinal and herbal plants (leaves, stem, barks, roots and seeds) to formulate good alternative herbal preparations with high anthelmintic effects that will complement the commercial anthelmintics [14, 25, 34] .
The Hymenodictyon pachyantha (Rubiaceae) genus comprises twenty two species of which eleven are mostly found in the Madagascar region, four in Asia and seven in Tropical Africa [6, 29] . It is a tree found in the tropical forest of Africa, Cameroon, Nigeria (oke igbo), Niger and Benin [12] . They are medium-sized trees and grow up to 35 meters tall, with simple, opposite, decussate, subcoriaceous or coriaceous and membranaceous leaves. The West African H. pachyantha has the largest leaf blades, 8-31
by 5-11 cm. A previous study revealed that the H. flori bundum trunk bark has been used in Angola folk medicine to treat fever, while the H. excelsum bark was used to kill tapeworms. The leaves and bark of H. excelsum possess pharmacological activities: such as antimicrobial, anticoagulant, anti-inflammatory, antioxidant, analgesic, and antipyretic activities [2, 7, 8, 23, 32] .
This study evaluates the in vitro anthelmintic properties of the crude extracts and fractions of the H. pachyanta stem-bark extracts against H. contortus eggs and larval inhibition assay and validate its anthelmintic potentials.
MATERIALS AND METHODS

Plant collection and extraction
Fresh leaves of H. pachyanta were collected from Orba, in Udenu Local Government Area, Enugu state, Nigeria. 
Solvent partitioning
The crude extract was suspended in water and partitioned subsequently using petroleum ether, ethyl acetate and n-butanol, using 150 ml of each solvent according to their polarity. The whole process was repeated three times for each solvent [30] .
Collection of eggs and parasites
The collection of the parasites was done immediately after evisceration. The abomasum of a sheep naturally infected with H. contortus was incised and the contents washed in a clean plastic bucket and then taken to the laboratory.
Parasites were recovered by passing the abomasal contents through a sieve of 100-µm-diameter mesh. Adult female H. contortus obtained from the abomasal washings were individually picked up with a wire loop under an illuminator (Picker X-ray). The female H. contortus were identified and separated from other parasites and were crushed in a mortar, using pestle, to obtain the eggs. The eggs were further mixed with autoclaved horse faeces and were incubated at 27 °C for 8 days after which the larvae (L1) were harvested using modified Baerman's apparatus [31] .
In vitro egg hatch assay
The Egg Hatch Assay (EHA) was performed using the World Association for the Advancement of Veterinary Parasitology (WAAVP) guidelines [9] . Adult female H. con tortus were obtained from the abomasum of naturally infected sheep slaughtered at the dogarawa abattoir, Zaria.
The abomasa were removed soon after the evisceration and parasites were recovered by passing the abomasal contents through a sieve of 100-µm-diameter mesh. The parasites were individually picked out with a wire loop under an illuminator (Picker X-ray). The female H. contortus were identified and separated from other parasites [33] . The female worms were separated and suspended in distilled water and later crushed with mortar and pestle to liberate the eggs as described by S i m o n et al. [31] .
Approximately 200 eggs contained in 0.08 ml were pipetted into a 96-flat-bottomed micro titre plate in addition with 0.5 ml at different concentrations (0.78, 1.56, 3.125, 6.25 and 12.5 mg.ml The movements or migration of the larva from one point to the other was used to consider if the parasite was still alive or dead. The larva was considered dead if it showed no observable motion after 5-10 seconds.
Statistical analysis
The mean (± SD) percentages inhibition of eggs hatched and larval development at different concentrations with the controls were compared and performed by one-way ANOVA. The statistical analysis was also determined by using the SPSS version 20 to aid easy analysis. The Post Hoc statistical significance test employed was the least square difference (LSD), the difference between the means was considered significant at P < 0.05.
RESULTS
The crude extracts of H. pachyanta stem bark and fractions significantly (P < 0.05) inhibited the hatching of eggs and larval development of H. contortus in a concentrationdose response. There was a positive correlation between the n-butanol 55.6 ± 3.00 60.5 ± 2.00 (Tables 2, 3 , 4 and 5). Our study compared with the previous studies done by W a b o et al. [34] and G a t a c h e w et al. [13] . Our study also agreed with P a s s o et al. [28] with M a i t r e y a [20] , who reported the use of H. excelsum bark to kill tapeworms.
In our study, the anthelmintic effects of H. pachyanta could be attributed to one or more of the phytochemicals present in the stem bark such as tannins, triterpenes, saponin, polyphenols anthraquinones and contained toxic alkaloids (hymenodictyonim and hymenodictine) a bitter substance, which could also may be responsible for the activity observed in our study [7, 11, 18] . 
